Abstract -Were citogenetically analyzed 83 fish species from the Paraná-Plata river basin. Diploid numbers range from 36 to 102 chromosomes and three modal numbers were determined 2n=54, 2n=48 and 2n=56 for Characiformes, Perciformes and Siluriformes, respectively. Supernumerary chromosomes were observed also, as well as polymorphic B chromosomes, microchromosomes and systems of sex chromosomes (ZZ/ZW). The present data will be useful for cytotaxonomic and evolutionary studies.
INTRODUCTION
In the neotropical fish fauna are found about 8000 species, representing the greatest diversity of epicontinental fishes of the world (VARI and MALABARBA 1998) .
Cytogenetic data are available for about 1000 species, mainly from Brazilian river basins and marine coast (BERTOLLO et al. 1986; OLIVEIRA et al. 1988; REBELO PORTO et al. 1992; GALETTI Jr., BERTOLLO and MOREIRA-FILHO 1994; BRUM and GALETTI Jr. 1997; ALMEIDA TOLEDO 1998; OLIVEIRA and GOSZTONYI 2000) . These information include some well studied groups, besides others for which only the chromosome numbers are reported, and have allowed to clarify some taxonomic problems, to establish evolutionary relationships among some groups, to explain the origin of sex chromosome systems and also to identify polymorphic NORs and B chromosome systems (ALMEIDA TOLEDO et al. 2000) .
In Argentina, fish cytogenetic studies were initiated in the 80's and has been orientated mainly towards the karyotypic characterization of the freshwater fauna, bringing important data for a better comprehension of the evolutionary processes in some regional groups (LÓPEZ and FENOCCHIO 1994; SÁNCHEZ and FENOCCHIO 1996a; SÁNCHEZ and FENOCCHIO 1996b; ALBER-DI and FENOCCHIO 1997; LOPES et al. 1998; PAS-TORI et al. 1998; MONASTERIO DE GONZO et al. 2000; OLIVEIRA and GOSZTONYI 2000) .
MATERIALS AND METHODS
Around 1500 specimens were cytogenetically analyzed thus far, belonging to 10 orders, 24 families, 60 genera and 83 fish species from the Paraná -Plata river basin (Argentina). However, some other available karyotypic data were also compiled in this paper.
Mitotic chromosome preparations were obtained from kidney cells by the direct techniques (BERTOLLO et al. 1978; FORESTI et al. 1993 ) and short term culture cells (FENOCCHIO et al. 1991) . Chromosomes were classified as bi-armed (metacentrics -M-, submetacentrics -SM-and subtelocentrics -ST-) and monoarmed (acrocentrics -A-), (LEVAN et al. 1964; GUERRA 1986) . The identification and systematic ordering of the species followed several authors (RINGUELET et al. 1967; LOPEZ et al. 1987; GÉRY 1977; GÉRY et al. 1987; AZPELICUETA and BRAGA 1991; LOPEZ and MIQUELARENA 1991; BRAGA 1993; AZPELICUETA 1994; AZPELICUETA 1998; KULLANDER 1998; DYER 1998; REIS 1998; VARI 1984 VARI , 1989 VARI , 1991 VARI , 1992a VARI , 1992b VARI , 1998 .
RESULTS
Most of the obtained data correspond to the Characiformes order (40 species), followed by the Siluriformes (24 species) and Percifomes (10 species) (Table 1) .
Diploid numbers ranged from 2n=36 (Astyanax schubarti) to 2n=102 (Potamorhina squamoralaevis) and three modal numbers were determined 2n=54 (27 species), 2n=48 (11 species) and 2n=56 (10 species) (Fig. 1) . The modal diploid number 2n=54 is a frequent feature among the Characiformes (Anostomidae, Curimatidae, Parodontidae, Prochilodontidae and Serrasalmidae). Otherwise 2n=48 prevails among the Perciformes (Cichlidae and Scianidae) and 2n=56 among the Siluriformes (Pimelodidae, Loricariidae, Doradidae and Callichthyidae) ( Table 1 ).
The analysis of the karyotypic formulas indicates that the bi-armed chromosomes are pre- dominant in the Characiformes and Siluriformes orders (Figs. 3, 4) . However, in the Perciformes the mono-armed (acrocentric) chromosomes are the most frequent ones, with only one exception for Bujurquina vittata, a species that shows more metacentric and submetacentric chromosomes in the karyotype, as well as microchromosomes, an uncommon feature in neotropical fishes (Fig. 2) .
Beloniformes represents a group of marine origin with only two species in the Paraná -Plata river basin (CASTELLO et al. 1978; LOVEJOY 2001) : Strongylura microps, with 2n=50: 50 ST-A chromosomes and Potamorraphis eigenmanni, with 2n=54: 46 ST-A + 6 M-SM + 2 microchromosomes (PASTORI et al. 1998) (Fig. 5 ).
Was evidenced a sex chromosome system, with female heterogamety (ZZ/ZW), in three species Leporinus obtusidens, Loricariichthys platymetopon (our data) and Triportheus paranensis (SANCHEZ et al. 1999) .
Microchromosomes are not frequently found in neotropical fishes. However 14 of these chromosomal forms were observed in Bujurquina vittata, 2 in Potamorraphis eigenmanni and 1 in Schizodon nasutus (RONCATI et al. 2000; PASTORI et al. 1998; PASTORI et al. 1997, respectively) .
Variations in karyotypic macrostructure due to chromosome rearrangements were found in Apareidon affinis, characterizing a typical structural polymorphism in the regional populations. This species shows 2n=54 chromosomes but with extensive variations in the chromosomal morphology (JORGE and MOREIRA-FILHO 2000) . Additionally, this species can also presents 2n=54 and 2n=55 chromosomes, evidencing a numerical polymorphism (CALGARO et al. 1999) .
Polymorphic systems due to supernumerary chromosomes were observed in Callichthys callichthys and Astyanax schubarti (SANCHEZ and FENOCCHIO 1996b; MOREIRA-FILHO et al. 2001, respectively) , besides some other cases where these chromosomes showed a sporadic occurrence, as in Cyphocharax spilotus and Strongylura microps.
DISCUSSION
Fish cytogenetic data have demonstrated their practical and theoretical importance in cytotaxonomic and evolutionary studies, respectively (GOLD 1979; GOLD et al. 1980; GYLDENHOLM and SCHEEL 1971; OJIMA et al. 1976; CHIARELLI and CAPANNA 1973; CANO et al. 1982) . In the present study, some modal diploid numbers would be assigned to some taxonomic groups, i.e., 2n=54 to Characiformes and 2n=56 to Siluriformes. These results agree with the observation of OLIVEIRA et al. (1988) and BRUM and GALET-TI (1997) for the Characifomes order, but some discrepancies occur in respect of Siluriformes, probably due to the number of studied species.
Among the Characiformes, several families and species share conserved karyotypes with a high arm number (FN). This fact may suggest an evolutionary trend from an ancestral monoarmed karyotype (OHNO 1974) through repeated chromosomal rearrangements, as pericentric inversions. These features allow the morphologic differentiation of the chromosomes without numerical variation (ALMEIDA TOLEDO et al. 2000) . However, in this same order there are families showing a greater karyotypic diversity (i.e., Erythrinidae, Serrasalmidae, Characidae) with karyotypes ranging from 2n=36 to 2n=60 chromosomes and with variations in their chromosome formulas. Accordingly, these fish groups present also major taxonomic problems (CESTARI and GALETTI Jr. 1992; GALETTI Jr. et al. 1994; BERTOLLO et al. 2000) .
Siluriformes represents a very diversified group, with diploid numbers ranging from 2n=46 to 2n=72 (mode = 56), without a defined tendency towards bi-or mono-armed chromosomes (OLIVEIRA and GOSZTONYI 2000) .
The order Perciformes comprises a group of marine origin having a large specific diversification in freshwater basins from Africa and CentralSouth America (FRYER and ILES 1972; GREEN-WOOD 1984; KULLANDER 1998 servative karyotypes, with a predominance of 2n=48 chromosomes. In spite of this, some species of the family Cichlidae showed a derived karyotype, as Bujurquina vittata: 2n=44 and Apistogramma trifasciata: 2n=46. It is probable that the fixation of these features be due to the endemic distribution of these species. Concerning the two Beloniformes species studied, Strongylura microps (2n=50) and Potamorraphis eigenmanni (2n=54), divergent karyotypes were seen both in number and chromosome formulas, the first with subtelo-acrocentric chromosomes and the second with bi-and monoarmed chromosomes. In addition Potamorraphis eigenmanni also have characteristic microchromosomes, an unusual feature in neotropical fish karyotypes. These observations suggest that the karyotype with 2n=50 could represent an ancestral or more conservative condition, due their correspondence with the available data for marine Beloniformes (SRIVASTAVA and KAURA 1964; RISHI 1973; RISHI and SINGH 1982; SHARMA and TRIPATHY 1981; PASTORI et al. 1998) .
Only Gymnotiformes have several families and species, among the remaining studied groups. However, at now, it is not possible to infer any generalization based on the cytogenetic available data from the argentine species.
The present review includes the majority of the karyotypic data from the Argentina fish fauna and offers basic and important information for more extensive and deep studies in this scientific field. 
